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RpER| PRALCKTD figc RT3 mEBRE TS it %
No. |m 4 |®TE wBEs & 7| BTE |[TreauBms & 7 | ETE [Treanpag FTRAETE
8 & A 5 & A sld s/l
kg (m) (kg) (m) (%) (kg) (m) (%)
7 9576| 33.336| 0.27395 — 27.633 — 0.936 | 7315 11.031]  2°30/ T 0.04286| 0.04152] 1. 9B 2BEEEN
8 9709| 33.648 0.26886] 9576 25.632] 7°20’| 0.938 | 7448 | 10.722{ 2°35')8 §30H| 0.04326  0.04190| 250 i3
9 9642| 33.229| 0.24388 10507| 25.579| 7°10/ " 7581 10.576|  2°45/ 0.04272| 0.04139 °.
10 9576 33.648| 0.23183] 10374 23.969] 7°20'| 0.940 — 10.359 e 0.04326| 0.04190] 2. MMERLTE
11 9775 33.438| 0.23509] — | 24.912 — | 0.935 | 7847 10.949|  2°46 _10.04299| 0.04164 oy
12 9576| 33.648| 0.22699| 10640 24.519| 7°32 " 7581 11.671] 2°58’ 0.04326 0.04190 i ﬁﬁ&#:%m
13 9709 » | 0.22519 v | 24.991] 7°56’| 0.937 | 7714 10.938 ” ” " REOMOERIT
14 9576| 33.541| 0.19953| 9842 22.735 7°22’| 0.936 " 10.873] 3° 5 0.04312 0.04177 E¥DLBDTHB,
15 » | 33.648] 0.19870|  9975| 23.257| 7°46’ " 9581 10.591]  3°10’ 0.04326 0.04190
16 » | 34.063] 0.19786 , | 23.308 7°107| 0.937 | 7581 | 10.935 3°24’|8 A31H| 0.04379 0.04242 AR 262kg
17 » | 33.541| 0.19870| 9842 22.782] 8° 0’| 0.934 ) 11.228) 3° 0O’ 0.04312 0.04177|  FEiEk i FHIE 200
18 » | 33.751| 0.18043] 10374| 21.346] 7°30/| 0.937 | 8246 | 10.882  3°50/ 0.04339] 0.04203 )
19 » | 33.857| 0.16457| 9842 20.183] 7°35 " 7581 | 11.068] 3°15/ 0.04352 0.04216| kg FHHFR 200kg
20 9709 7 0.16253| * 10108 20.443 7°50/ " 4 10.924 3°10/ I v RE (o L
21 9576| 33.751| 0.16457|  9576| 19.713  7°20’| 0.938 ” 10.860| 3° ¢ 0.04339) 0.04203 :
22 » | 33.857| 0.16279|  9709| 20.299| 7°37’| 0.934 | 7714 | 11.270] 3°15 0.04353| 0.04216] HRMOLE) 73kg
23 » | 33.648| 0.16831] 9576 19.867| 8° 0/| 0.935 | 7448 10.989| 3°10’ 0.04326/ 0.04190
24 9709| 33.541] 0.17801) 9310 19.057| 7°15/| 0.945 ” 9.761 2°48/ 0.04312| 0,04177
25 9642| 33.648| 0.17626|  9443| 19.305 7°34’| 0.937 | 7847 8.789| 3° 4/ 0.04326| 0.04190
26 r | 33.541 P v | 19.141]  7°39/ " 7581 10.775|  3° o] 0.04312| 0.04177
27 v | 33.648| 0.17661]  9310] 19.116]  7°36’ » ) 10.816|  2°55/ 0.04326| 0,04190
28 » | 33.541] 0.19270|  9576| 20.894| 7°40’| 0.936 ” 10.933| 3°10/{9 A 1 H| 0.04312] 0.04177
29 » | .33.648| 0.22201 » | 23.457 8° 0/ 0.937 | 7315 " 2°58/) 0.04326 0.04190]
30 " » | 0.22131] 9842 23.336] 7°40/| 0.938 | 7581 10.556 " " "
31 » | 33.751] 0.22052| 9576 23.537| 7°42/ P " 10.757|  2°56/ 0.04339 0.04203
32 9709 33.648| 0.21973| 9709 24.199| 8° 0| 0.936 | 7980 | 10.964 3° & 0.04326| 0.04190
33 9567| 33.751| 0.22201| 9975 23.457|  7°35’ P 7714 | 10.933 2°44/ | 0.04339| 0.04203
31 9310| 34.687 0.23504] 8911 24.622 7°20’| 0.934 | 7315 | 11.518 3° O’ 0.04460| 0.04319
35 9443 » | 0.23355 10108| 25.465 7°56’| 0.937 | 7448 | 11.180 P " "
36 » | 34.793] 0.23801] 9709 25.034] 7°28/| 0.939 | 7581 11.001 ” 0.04473| 0.04332
37 v | 34.687| 0.23653] 9310 24.978] 7°30/ P 7448 | 10.828| 2°30/|9 B 2 H| 0.04460| 0.04319
38 — — 9709 < — 7°45'| 0.938 " 11.063] 3° 0’ — —
39 9576| 34.587| 0.23434|  9310| 25.110] 7°28/| 0.935 | 7315 | 11.362] 2°36¢/ 0.04447| 0.04306
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#1.2% R BR R B — B &

P EEE RS
RBREE m fir R AR5 T # OB e s 3 3 oA OB e s T 3 fi ES
Noo |® B |# ®|% 7| BTE CERKEH G| ETE BABATHLACERKED G TR BAEHTrxy TRETL
) @ & ) N -
(k) | (&) | (kg) | (m) (kg) | (m) | (kg) | (B (k) | (m) | (eg) | ()
7 1120 4.45 14231 39.156] 0.27863 33.304| 15295 —_ 0.942 | 9310 12.725 -2°307 | 0.05034| 0.04871
8 1020 2.83 13965 40,405| 0.30494| 13300 32.881| 14231 7°35/ 0.942 9310 13.642 -2°20’ | 0.05195| 0.05032
9 1300 2.13 14763 38.950| 0.26654| 14231 37.078, 14630 8°30/ 0.942 9443 13.973 9576 | -2°24’ | 0.05008| 0.04975
10 1640 4,65 — —_ 0.25583| 15029 32.612! 15561 8°28/ 0.942 9975 10.106] 10640 | -2°50/ —_ —
11 1100 3.16 14098 38.741] 0.23132] 12433 35.227| 15561 8°l_0’ 0.942 __9310 13_.@ 9842 _—1°5_6'_ _0._0:19_81 _0_._04825
12 1230 4,67 14364 40,195| 0.22519 13566 35.150] 15162 8°10/ 0.945 9310 13.401 9842 | -2°00’ | 0.05168| 0.05005
13 1260 3.69 14231 39.677| 0.25047( 13832 30.514| 15029 8°12/ 0.944 9310 13.596 -2°00’ | 0.05101| 0.04941
14 1120 4,45 13566 38.950] 0.23808| 12901 29.046| 13300 8200/ 0.942 9310 | 13.648 -1°307 | 0.05008| 0.04851
15 880 2.93 — ] — 0.23608] 11970 28.141| 12900 8°00/ 0.938 9177 13.629 -1°20/ —_ —
16 1050 3.25 13566 38.638| 0.22903[ 12635 28.925( 13832 7°32/ 0.941 8911 13.626 -2°10’ | 0.04968| 0.04811
17 1260 5.46 14497 39.780| 0.26035( 13566 31.221| 14630 7°50/ 0.940 9576 14.438 9842 | -2°26’ | 0.05115| 0.04954
18 1260 4,80 14563 39.677| 0.19257| 13566 27.245 14497 8°25/ 0.942 9576 14.128 -2°00’ | 0.05101| 0.04941
19 1080 3.52 13832 38.326{ 0.18681] 11837 25.210] 12236 8°06/ 0.942 8911 13.533 -2°00’ | 0°04928| 0.04772
20 800 2.55 13832 37.496| 0.18825 11172 23.190] 11438 8°237 0.940 8778 13.004 -0°20/ | 0.04821| 0.04669
21 840 3.47 12901 38.223| 0.18186] 11571 23.416| 12369 8°307 0.939 8911 13.536 -0°20’ | 0.04924| 0.04760
22 1020 2.25 13566 38.950| 0.19813| 11837 25.988| 12502 8°04/ 0.945 10241 14.096 9177 | -2°10’ | 0.05008 0.04850
23 1200 4,42 14231 39.053| 0.19332] 12635 26.447 13300 8°20/ 0.940 9443 14.291 7842 | -2°02’ | 0.05021| 0.04863
24 780 4,69 12901 37.287| 0.20443( 11704 24.194| 12635 7°58’ 0.934 10241 14.121 9310 | -0°52/ | 0.04794] 0.04643
25 1120 3.13 13965 38.950| 0.19612( 12768 25.482 13300 7°38/ 0.937 9310 14.424 9443 | -2°00’/ | 0,05008( 0.04850
26 940 4,40 13499 38.223| 0.18588] 12236 24.002| 12935 8°04/ 0.939 ‘9177 13.761 -1°00 0.04924| 0.04760
27 1080 4,05 13739 38,950( 0,19445/ 11970 25.580[ 12935 8°22/ 0.943 9044 10.309| 9576 | -2°00’ | 0.05008| 0.04850
28 1260 3.95 14364 39,780| 0.22358| 13300 27.786] 13965 8°007 0.945 9310 13.572 9709 | -2°107 | 0.05115( 0.04954
29 1020 2.30 13566 38.741| 0.24466| 12901 29.326| 14364 8°02/ 0.943 9044 13.106| -1°307 | 0.04981| 0.04824
30 1080 2.98 13765 38.741| 0.23734] 13300 29.103] 13832 8°04/ 0.938 9310 14,033 9576 | -1°32/ | 0.04981| 0.04824
31 940 4,21 13100 .38.326| 0.23880] 12901 28.850[ 12300 8°20/ 0.941 8911 13.732 -0°55’ | 0.04928| 0,04773
32 1260 3.30. 14231 38.950] 0.27725 13433 32.026| 15295 8°25/ 0.940 9310 13.068, -1°207 | 0.05008] 0.04851
33 1050 2.66 14031 38.429| 0.25262| 13034 30.290| 13300 8°52/ 0.940 __9177 13.623 —1°£_ 0.04941 __0.04785
34 1080 13699 39.053( 0.25402| 13300 30.977| 14497 8°20/ 0.942 8911 13.377| -1°30/ | 0.05021| 0.04862
35 1160 13965 40,677| 0.26102 13390 31.171] 14098 8°04/ 0.943 9044 13.203| -1°30’ | 0.05230| 0.05064
36 1120 13965 39.780| 0.28569| 13300 32.456 14497 7°507 0.945 8512 13.747 -2°00’ | 0.05115| 0.04952
37 940 13300 38.950| 0.27056| 12768 31.296{ 13300 8°14/ 0.947 9443 12.931 -2°307 | 0.05008| 0.04849
38 1050 —_ 0.26443[ 12901 30.773| 13034 7°56 0.940 8778 14. 069‘ -1°50/ —
39 840 12635 38.326| 0.26443| 12103 30.484] 13034 7°58’ 0.946 8512 12.478| 8645 | -1°38’ | 0.04928| 0.04772
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Studies on the Main Cable in Sky-line Logging. (The First Report)
On the tension of the main cable of the skidder.

Minoru UEDA, Yasuhiko ISHIBASHI, Toshihiko SAITO and Satoshi HIRAMATSU

(Résumé)

In the past only a few publications about experiments on the direct measurement of the

tension of a sky-line cable have been issued. To supplement the reports the authors have
- observed and studied the working tension of a main cable during logging operation at a

yarding place. The results are summarized as follows :

1. A cable tension meter indicated the maximum value when loaded carriage passed
the mid-span, but sometimes showed the larger value when the yarder was snatching timber
logs from the side place. This tendency increased when the side-snatching spot was moved
towards the span center along the cable from its end point over 209 distance of the span,
the maximum tension increasing 20% more than in the mid-span-loaded condition. There-
fore, in such a case it is necessary to adopt a lighter load corresponding to the 80% allow-
able maximum tension of the cable.

2. The values of the cable tension showed good agreements in the calculation by each
formula derived from either the “catenary ” or the “parabolic cable” theory. [Expressions:
Catenary (1), Parabolic Cable (3)). Each formulae includes the sag at the center of span.
The central-sag/rope-length ratio and the central-sag/span ratio are as follows:

s/l =0.0415~0.0506
s/d =0.0428 ~0.0523

The unit weight of wire rope is important, and calculation in which the rope weight
figures in the table of JIS (Japanese Industrial Standard) were adopted, showed larger ten-
sion values of the rope than the experiment. As the experimented wire rope had been used
in logging operation for a fairly long time, it was very much detriorated. Taking the weight
reduction by abrasion as 5% and 10% of the JIS value respectively, the trial calculation of
tension revealed that the former assumption deduced 1~2% increase and the latter 1~2%
decrease in comparison with the measured tension. Thus the value of wire rope weight per
meter influences the sky-line cable tension in the calculation, but if the figures of JIS are
taken, the results are always on the safe side.

3. As the formula for tension of a sky-line cable has a simple form, including a slope
angle of rope at the suspended end, it can be conveniently applied to check the working
tension by merely observing the slope angle. This method contributes to the accuracy im-
provement if it is applied under the static condition of a carriage stopping at midspan in
the same way as a central sag observation.

4. Taking the elongation of a wire rope into account, some useful expressions were
derived which gave the central sag/span ratio, the allowable-load/rope weight ratio and the
mean tension under various conditions. The calculated value of tensile modulus of elasticity
E of the wire rope in the experiment reached about 16,000 kg/mm?2, while E has been said
to be 10,000~ 13,500 kg/mm? in some literature. The authors intend to study the modulus
in the near future. .

5. Summarizing the results of the studies and discussions ‘noted above, the authors
proposed several formulas and also prepared many practical tables and charts for the pur-
pose of the determination, installation and inspection of a wire rope in the sky-line cable
logging.
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